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Connect Carolina is the student management system that is designed to manage student 
academic information. The usability of Connect Carolina is an important aspect of the 
system for many students, faculty, and staff who use the system. As the main system for 
UNC campus, Connect Carolina needs to be evaluated. This paper describes a heuristic 
evaluation for Connect Carolina with a comparison of student management systems from 
two other universities. 
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1 Introduction 
1.1 Background 
With the expansion of college enrollment, it has been even more complex 
for the management of students nowadays. According to College Enrollment & 
Student Demographics Statistics from EDUCATIONDATA.ORG in 2020, 18.1 
million undergraduates as well as 4.3 million graduates were enrolled in 
American Universities at the peak. Facing with enormous amount of student 
information, it is highly required to develop corresponding student information 
systems to enhance the efficiency of student management. (Li N., Wang Q., Gao 
G., Ye H., 2012) In a word, high-efficiency and accurate system for student 
management has become a necessity for the improvement of academic quality, 
student lives and campus construction. A well-designed student management 
system should address various information occurring in many aspects of a 
student’s college life, including but not limited to financial account management, 
course selection, notifications and news management, student personal 
information management. 
 
 
Student management system with high efficiency and rich confidentiality 
is required all the time. From the student perspective, Student information is on 
behalf of the students’ identity such as their basic information, academic 
achievement, enrollment changes, and student fees and other information. A 
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centralized, timely and rigorous student management system can 
therefore benefit the overall performance of students at school. From the 
perspective of student information management, aiming to avoid waste of human 
and material sources, it is very much necessary to develop a systematic and 
integrative student management, which can address the situation of students. (Li 
N., Wang Q., Gao G., Ye H., 2012) 
 
However, the student management system possesses several problems. 
Due to each revision of a student management system costs a lot, many colleges 
seldom make changes to their information system for student management, 
sometimes even with no updates for more than 8 years. Thus, the student 
management system, originally aiming to cover all student information, 
nowadays have several problems in usability design and usability functionality. 
A student management system of MIS (management information system) in 
UDS (University for development studies) campus, for instance, has conducted a 
case study to excavate potential problems in the system (Ampofo 2020). The 
sources from which the researchers intended to collect data were primary and 
secondary sources. Primary data were collected using interviews such as key 
informant interviews and participant observation. The main instruments used to 
collect field data was an interview guide. Secondary data, on the other hand, 
were sourced from journals, periodicals, newsletters, and other documentary 
sources deemed relevant (Ampofo 2020). The result of this study shows that the 
student management systems have plenty problems in Student Account, 
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Transcripts Order, Course Arrangement and Notification Management. 
Concerning the present situations of the student management system, usability 
test and evaluations become important. 
 
1.2 Motivation 
Connect Carolina, the student management system of the University of 
North Carolina, serves as the central hub for UNC students in many aspects. 
With the help of this web-based system, college students can check their 
personal information, manage notifications and news from campus, manage 
financial loans, conduct course selection, apply for financial aid and health 
insurance, etc. Every UNC student has a relationship with Connect Carolina, 
which has a reflect on their academic achievements and daily life in UNC 
campus. However, with the similarity of other student management systems, 
Connect Carolina has several problems in the aspect of usability. It is usual to 
hear complain from people in college about their challenges and problems 
encountered while using this system. Also, it appears that the user interface for 
Connect Carolina has not been updated for more than 5 years. It is foreseeable 
that the system for student management will have a lack of functions as well as a 
poor interface design in some webpages. 
 
 
Therefore, with the target to make Connect Carolina a system with high 
efficiency and rich confidentiality, I am motivated to conduct usability test on 
this system, combing with User experience design methods. This project will be 
extremely useful for UX designers who seek to conduct usability test on specific 
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systems. It is ultimately helpful to the revise of information system for student 
management as well. 
 
1.3 Project Plans 
The project will use heuristic evaluation to conduct usability test on 
Connect Carolina. I will be the evaluator for the whole evaluation process. For 
the preparation of the test, a task list with 6 tasks associated with student actions 
on Connect Carolina will be provided. All 6 tasks are deigned in allusion to 
different functions in Connect Carolina. Through the process of my evaluation, 
I will record all observation under the 10 heuristic evaluation rules by Nielsen, 
including screenshots and evaluation analysis. 
 
 
After the evaluation of Connect Carolina, benchmarking will be used to 
compare Connect Carolina with two other information systems of student 
management: Duke Hub and Penn InTouch. Duke Hub, which serves as the 
student management system for Duke University, is considered as a good 
comparison with Connect Carolina, for both Duke and UNC are in North 
Carolina. The University of Pennsylvania, famous for its management and 
educational major, is another good point of comparison since it is a large, 
state university in the U.S. 
 
 
The goal of the project aims to make Connect Carolina a better system for 
student management. The project addresses a core question: What are usability 
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design issues on Connect Carolina? What need to be accomplished to make the 
whole system a more efficient tool with better usability for college students? 
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2 Literature Review 
The literature which is vital to better explain this project is related both to 
heuristic evaluation and benchmarking generally. After the explanation for the 
necessity of student management system and methods to conduct usability test 
for Connect Carolina system of student management, it is vital to have literature 
review on both UX design and heuristic evaluation rules, which serve as the 
foundation of this project. Moreover, papers help explaining factors that can 
affect heuristic evaluation test should also be listed out as assistance for the 
project. To conduct thoroughly usability test, I also have literature review on 
several papers that do heuristic evaluations on one specific kind of information 
system of management. Last but not the least, extra explanation for 
benchmarking strategies is provided. 
 
2.1 UX design 
UX design, which plays the role in usability evaluation, has different 
definitions in various circumstances. For this project, we define UX research as 
research in which there is a focus on advancing the field of UX design, for 
instance, research studying the phenomenon of UX, finding the means that 
enable UX or studies that investigating the UX design (Arnold, Virpi and Kaisa 
2016). In the study of Arnold et al., thematic interviews are provided for various 
interviewees concerning about roles of design activities in UX research, which is 
quite a necessity to understand for the project associated with the student 
7 
 
 
management system. From the perspective of usefulness in UX design, it can 
provide tentative, novel solutions for real-life (social) problems, rich prototypes 
to study aspects of experience and interaction, stimuli for experimental studies 
(Arnold, Virpi and Kaisa 2016). With the clarification of UX design function, 
my evaluation for Connect Carolina system has its individual goals. 
 
 
On the other hand, Kaasinen et al. (2015) have indicated that UX design 
goals are hard to measure. This can be seen from the UX goals presented in the 
workshop cases, such as sense of control, feeling of presence, stimulation, 
competence, self-efficacy, freedom from pain and distress, freedom to express 
natural behavior, comfort, and various playful experiences. The sources for 
defining these goals were user studies, theory, standards or guidelines, or 
common sense, and the cases presented in the workshop combined several of 
these sources (Kaasinen, et al., 2015). 
 
 
Before conducting heuristic evaluations, it is vital to look for strategies to 
improve user experience, which better assists in the evaluation of the student 
management system. From an article authored by Pennington et al. (Pennington 
et al., 2016), the wide embracement of UX design principles for libraires 
nowadays have been discussed, stating that electronic resource management can 
utilize rules of UX to better support users in interacting with the library’s 
websites and electronic resources. According to such phenomenon, Pennington et 
al. briefly states 5 strategies, including utilizing basic UX principles when 
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designing sites and interfaces; analyzing quantitative data to inform the library on 
how such sites are being used; recruiting strategies for library user studies; and, 
finally, a call to move to a more unified user experience and to work more 
closely with vendors on improvements to help users succeed. (Pennington et al., 
2016) When conducting usability test on Connect Carolina, this can greatly help 
with the design of evaluation process. By viewing this article, I will have a more 
thorough evaluation for the student management system. 
 
 
It is far not enough to only have UX design goals and strategies, but to 
have views on a large amount of usability feedback from others. In Folstad’s 
article (Følstad 2017 ), he managed to collect extensive search process with 31 
research papers relevant with feedback of users. Users’ design feedback is 
gathered for many distinct purposes: to support budget approaches to usability 
testing, to expand on interaction data from usability testing, to provide insight 
into usability problems in users’ everyday context, and to benefit from users’ 
knowledge and creativity. This paper indicates the importance for the grasp of 
usability test report from other researchers, encouraging me to find more cases 
for an all-around UX evaluation. 
 
2.2 Heuristic Evaluation 
Heuristic evaluation is a key part of my project. Nielsen and Molich 
(1990) described that Heuristic evaluation is an informal method of usability 
analysis where several evaluators are presented with an interface design and 
asked to comment on it. Four experiments showed that individual evaluators only 
9 
 
 
found between 20 and 51% of the usability problems in the interfaces they 
evaluated. On the other hand, we could aggregate the evaluations from several 
evaluators to a single evaluation and such aggregates do rather well, even when 
they consist of only three to five people (Nielsen and Molich, 1990). 
 
 
With the definition of heuristic evaluation, Nielson has forwarded 10 
basic rules, which are the evaluation foundation for my project. With basic 
concepts that Nielson suggested, it is also quite important to know how to 
conduct a heuristic evaluation. Firstly, it is not very likely for one evaluator to 
reflect all usability problems. Therefore, Nielson has suggested that a small 
number of evaluators are required. (Nielsen 1995) However, with limited time 
and cost for my project, it is not conductive for me to find a sample of several 
people. This will also be referred in my limitation part. Besides, Nielson also 
mentioned ways to collect evaluation results. Evaluators, with different user 
experience for the same product or system, will classify problems that they 
consider potentially in the system under 10 heuristic evaluation rules. After 
gathering all their evaluation, the system or product will be evaluated from one 
rule to another, highlighting problems that claimed by most users. However, 
problems claimed by few evaluators will also be viewed thoroughly. 
 
 
Although heuristic evaluation can be quite useful, I must concern about 
limited budgets and time, which requires me to have literature review on the 
effectiveness of heuristic evaluation. Fu et al. (2002), who focus on the 
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effectiveness of user testing and heuristic evaluation as a function of performance 
classification, states out how to select between user test and expert evaluation. 
Although it is always best to conduct both types of evaluations, project schedules 
and budgets may prevent this optimal scenario. To reduce cost during the 
software development process, if a modification is concerned with the software 
structure or mapping method, a user test should be conducted to ensure its 
usability. If the modification is only concerned with the design of an icon or 
arrangement of widgets, an expert evaluation may be sufficient to ensure the 
interface’s usability. (Fu et al., 2002) In brief, for my project, I will use simple 
 
usability test instead of expert evaluation for heuristic evaluation because of 
limited budget. 
 
 
However, besides heuristic evaluation rules by Nielsen, there is also other 
heuristic evaluation principles, for instance, heuristic evaluation rules from 
Gerhardt-Powals (Hvannberg et al., 2007). I need to figure out which one is 
most effective for my evaluation on Connect Carolina. Therefore, the paper 
written by Hvannberg et al. (2007) helps a lot. With two groups of evaluators 
conducting different experiments, calculated the thoroughness, validity, and 
efficiency of the evaluation, Ebba conducts that Nielsen’s rules fit perfectly for 
regular evaluation that have limited budget. In a word, Nielsen’s heuristic 
evaluation rules are more widely used, which perfectly match with my usability 
test with limited time and budget. In terms of evaluation form, I will choose 
heuristic evaluation rules from Nielsen (Hvannberg et al., 2007). 
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2.3 Factors that can affect heuristic evaluation 
It is quite important to know what can affect usability evaluation, which 
needs to be avoided in the real test. Comparative Usability Evaluation written by 
Molich and Dumas (2008) in 2008 just fits in a perfect example. 
 
 
This article mainly talks about the measurement of the consistency of 
usability testing. By asking nine different usability test organizations to evaluate 
the Microsoft Hotmail website, the result shows a great difference in 
methodologies, problems found, and results generated by those problems. After 
considering different circumstance from the beginning of evaluation to results of 
evaluation, the author concludes that usability tests are differentiate and cannot 
be considered flawless. Also, it is not wise to try to focus on a particular usability 
problem, which can cost large amount of time and budget. Last but not the least, 
it is quite important to analyze from circumstances to methodology selections of 
evaluation. In conclusion, evaluation can have high quality only by controlling 
these outer conditions. 
 
 
For the main concept, the article draws conclusions from comparative 
evaluations from different organizations, reflecting that evaluation result can 
vary a lot. An important part which the article talks is about comparative 
evaluation plan. With a clearly tutoring plan which gives all organizations same 
approaches to help, these organizations still focus on different methodologies and 
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vary a lot in the interaction with profession team and tasks selected. Also, the 
concepts of CUE-1 and CUE-2 are clearly illustrated in the article. 
 
 
CUE-1 comes from a test conducted by four different teams carried out 
independent usability tests of a Windows calendar management application, Task 
Timer for Windows. This test showed that one of the groups found significant 
number of tasks that are unique from other three groups. Aware of how CUE-1 
has such result, the article demonstrates the concept and whole procedure of 
CUE-2, which asks eight individual groups to conduct evaluations on Microsoft 
Hotmail. Another interesting concept in the paper is called test task flaws. Such 
flaws come from tasks in different organizations. Usually, these flaws can cause 
significant variations for results about evaluation. For example, such flaws can be 
hidden clues contained in task instructions with bias, causing result to reflect 
participant’s ability to recognize a keyword rather than his/her ability to 
understand how the task is carried out. 
 
 
In all, this paper is valuable for UX evaluation. Not only because of its 
conclusions but also its ways to show results can set a good example for all of us. 
 
2.4 Heuristic evaluation on other systems 
It is not enough to only know how to conduct heuristic evaluation. To 
make the whole evaluation process effective and scientific, I also reviewed 
several case studies about heuristic evaluation on different systems. In general, 
heuristic evaluation studies aiming at the student management system value the 
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most. However, there exists very few cases about usability test on this kind of 
information system. 
 
 
An important case comes from the heuristic evaluation on the library 
system of HKU (Hong Kong University), which is conducted by Fung et al. 
(2016). Instead of the use of several participants in usability test, Reese finished 
the evaluation herself, which inspires me to conduct the test alone. Besides, 
another creative part comes from the benchmarking strategy that make 
comparisons between libraries in HKU, CUHKL, HKUL in heuristic evaluation. 
(Fung et al., 2016) The combination of usability test and benchmarking, under 
the guidance of heuristic evaluation rules, provides a good comparison to make 
the HKU library system well evaluated. 
 
 
Another case study, focusing on the mobile centralized doctor 
appointment system, is offered by Inal (2019), which has cited the System 
usability scale (SUS). SUS provides an overview evaluation of the usability of an 
application to be obtained. For an application to be acceptable in terms of 
usability, it should score 68 or higher in this scale. According to the findings 
obtained in the current study, the overall usability score of the assessed mobile 
health application was 73.7 (SD = 15.84). This indicates that the participants 
regarded the usability of the mobile health application as being higher than 
average (Inal 2019). 
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The third case, which is related with heuristic evaluation on five different 
e-dictionaries, applies actions and tasks instead of sticking on evaluation rules. 
The research by Ball and Bothma (2018) inspires me a lot about the use of 
different tasks to evaluate. For their evaluation, they compare five different e- 
dictionaries by actions, including searching content, scanning information 
architecture, reading navigation, searching, browsing, asking for help and 
customization. (Ball and Bothma, 2018) With the assignment of tasks, heuristic 
evaluation becomes not a quite tough work for users to understand. They, instead 
of wondering about how to test a system, just only need to express their feeling 
when accomplishing tasks. 
 
 
There are also three other cases that are worthy to learn. For instance, in a 
study by Preece et al. (2013), five evaluators with human factors, applied 
psychology, or medical expertise inspected 25 observation charts for usability 
problems. Every chart was found to have substantial usability problems, 
potentially affecting the ability of hospital staff to accurately record observations 
or recognize patient deterioration. Preece proposed a new observation chart 
design to avoid usability problems occurring previously in his evaluation (Preece 
et al., 2013). Moreover, heuristic evaluation has been used to solve real world 
challenge (Jackson and Cheng, 2018), and in like another evaluation of Mobile 
Health System (Georgsson et al., 2016). 
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2.5 Benchmarking 
To have a comprehensive analysis of Connect Carolina student 
management system, benchmarking is also used for evaluation. Bogetoft (2013) 
stressed on the importance of the essence of benchmarking, which describes that 
people should learn from the best and convey advantages they find to their own 
research. Therefore, benchmarking is a managerial approach for improving an 
organization's performance by comparing with similar organizations in the same 
field as to adopt best practices (Bogetoft 2013). 
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3 Methods and Results 
In this project, I evaluated the Connect Carolina system using Nielsen's 
10 heuristic evaluation guidelines. To help provide illustrate design ideas, I also 
provide comparisons with similar functionality in two other student 
administration systems -- Duke University's Duke Hub, and the University of 
Pennsylvania's PennInTouch. According to key functions that Connect 
Carolina can present in general, I selected six tasks for this evaluation. They are: 
1) User tries to identify all sections of the homepage of a specific system, 2) User 
is asked to change his/her address information, 3) User is asked to search for a 
specific class, 4) User enrolls in/ drop a class, 5) User goes to check his/her 
financial balance, 6) User views his/her financial transcript. With thoroughly 
accomplishment of all tasks, the test participant has findings as follows: 
 
3.1 Visibility of system states 
Nielsen explained that users should always be informed and know about 
current system status. Within a reasonable response time, they can receive 
feedback from their prior interactions, and thus make determinations of further 
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steps. Connect Carolina keeps users informed about features of the system. In 
Task 1, the user is required to identify all sections of the homepage in the system. 
During the evaluation of the task, 
the tester will firstly access the homepage of Connect Carolina. “Personal 
Information”, “Student Requirement Dashboard”, “Agreements & 
Confirmations”, “Student Center”, “Students Finances” and “Today’s Schedule” 
are presented for the tester to select. (see Fig.1(a)). Users can easily get a view of 
all available functions of Connect Carolina. 
 
 
However, in terms of visibility, Duke Hub and PennInTouch provide 
more service than Connect Carolina. For example, on the homepage of Duke 
Hub, there exists sections like “Message Center” and “Manage Proxy Users”. 
(see Fig.1(b)). Other than functions offered by Connect Carolina, 
PennInTouch provides more functions such as “Student housing”, “Student 
Employment” and “Course Absence Report”. 
 
 
Also, in Connect Carolina, from the perspective of visibility, there exists 
missing of key information and explanations in “Student Center” section, which 
may cause confusion that can make the tester puzzled in specific function of the 
section. The system always provides some writing information or simple icons to 
help users better understand each section. For instance, In the “Personal 
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Information” section, the student’s name, his/her unique college PID and his/her 
degree appears, helping the user to get instant recognition about “Personal 
Information” section. Similarly, “Student Finance” section shows the exact 
amount due of the user’s account, making he/her aware that the part works to 
manage student’s financial account in the college. The “Student Center” 
section, in contrast, lacks this type of personal information that is present in other 
sections. (see Fig.1(a)) It may be confusing for the user to fully understand 
“Student Center” part. In aspect of visibility, users are unaware of components 
within “Student Center” section. 
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(a) 
 
(b) 
 
(c) 
Figure 1 Visibility of the home page in three different systems. 
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3.2 Match between system and the real world 
Rather than internal jargon, Nielsen stated that a well-designed system 
should speak users’ language, follow conventions of the real world as well as 
make information present in a logical order. When the user tries to change his/her 
addresses in Task 2, Connect Carolina system does a nice job in being 
consistent with the user’s language most of the time. With the usage of common 
words in navigation bar on the left side, the system clearly matches with users’ 
conventions and preferred language, such as “Addresses” refers to the user’s 
living place, “Personal Details” refers to basic information of the user, “Contact 
Details” refers to communication ways and patterns to get in contact with 
him/her. (See Fig.2(a)) 
 
 
Nonetheless, Connect Carolina still has information that does not fit 
users’ understandings. For example, when the user tries to change his/her address 
information, he/she needs to click the arrow symbol on the right side in each 
address block, (see Fig.3(a)) which is not conform to general cognition. Users 
may not associate the > symbol with the function to change the value of their 
address. Users may be confused in the process of the change of address. 
 
 
On the contrary, both Duke Hub and PennInTouch make improvements 
in this part. For instance, for the function of changing addresses, Duke Hub 
provides a pencil symbol on each right side of address block, which clearly 
matches between the real-world conventions: Pencil means change, edit, or 
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update in common language. (see Fig.3(b)) The PennInTouch, instead of using 
symbols to represent change function, directly provides textbox for the user to 
change his/her address. Users only need to click the “update” blue button after 
typing in their new addresses, which is familiar to the public. (see Fig.3(c)) 
 
 
Compared with Duke Hub and PennInTouch systems, Connect 
Carolina provides icons that assist users to better understand different parts in 
Personal information. (see Fig.2(a)) To the left of every option in the navigation 
bar on the left, there is a unique icon help users to identify the meaning of the 
option. For example, an “ID-card” icon appears beyond “Personal Details”, a 
“telephone” icon appears beyond “Contact Details”, a “warning” icon appears 
beyond “Alert Carolina”, etc. Most of these icons match with public symbols in 
the real world, which, combined with words behind them, help people clearly 
understand function of each option. Conversely, both Duke Hub and 
PennInTouch has no icons to help users identify different options at all. (see 
Fig.2(b) and Fig.2(c)) 
 
 
Although Connect Carolina provides unique icons for users’ 
convenience, the icon for “Addresses”, still conflict with users’ language. (see 
Fig.2(a)), Connect Carolina uses a letter icon to represent address, which does 
not fit to common views. Usually, people use the location icon in presence of 
address. 
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(a) 
 
(b) 
 
(c) 
Figure 2 Match between system and the real world-three system layout. 
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(a) 
 
(b) 
 
(c) 
Figure 3 Match between system and the real world-address change. 
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3.3 User Control and freedom 
Users can perform actions by mistake. Nielsen recommended that users 
need an “emergency exit” to leave, undo or redo their unwanted commands. 
Compared with Duke Hub and PennInTouch, the Connect Carolina system 
has a poor design. For instance, when the user finished searching for a specific 
class in Task 3, he/she cannot easily find way back to the homepage for the 
system. Although every page has “student center” or “student” on the top, which 
can allow users to go back to previous page if accidentally accessing an 
unwanted page, there is no direct way for the user to return to the homepage in 
one step. (see Fig.4(a)) 
 
 
In Contrary, both Duke Hub and PennInTouch systems show great 
flexibility in user control aspect. In both systems, a navigation bar is offered on 
the left of each webpage, allowing users to navigate or return to any page they 
desire. Furthermore, both of systems have the way to return to system homepage 
directly. In Duke Hub, there is a “Dashboard” option in the navigation bar and a 
“Return to front page” option in PennInTouch system as well, which all leading 
the user back to homepage. (see Fig.4(a) and Fig.4(b)) In a word, no matter how 
many unwanted commands a user give, both systems give the user a way back to 
clear all his/ her actions instantly. 
 
 
However, Connect Carolina permit user control for users in course 
search page. It is known that course selection can be difficult with various 
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attributes including “Term”, “Subject”, “Course Number” and “Course Career”. 
Therefore, users might make many unwanted actions or mistakes during the 
scanning process. However, Connect Carolina provides a “Clear” button to 
allow users to correct their mistakes and redo the whole searching process. (see 
Fis.4(a)) 
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(a) 
 
(b) 
 
(c) 
Figure 4 User control and freedom. 
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3.4 Consistency and standards 
 
Nielsen proposed that users should not have to wonder whether different 
words and situations in the system mean the same thing. In another word, the 
system should be presented in the same manner. To a certain extent, Connect 
Carolina can produce consistent content layout. When conducting on Task 3, the 
searching result has been arranged in a consistent layout, including Class 
Number, Section type, Dates, Room, and Instructor information for this course. 
Besides, all courses are arrayed by course number from increasing sequences, 
presenting the search results in a logical order. (see Fig.5(a)) 
 
 
However, compared with Duke Hub system in terms of system 
consistency, Connect Carolina has some flaws which need improvement. Instead 
of using “Days&Times” to represent date in one block, Duke Hub spares three 
blocks for the class time section, which are “DAYS”, “STARTS” and “ENDS”. 
By arranging this layout, users can have a clear view about the exact time for 
each class. Moreover, Duke Hub offers more detailed information in course 
availability, such as the “AVAIL/CAPACITY” list that tells both the max 
capacity and spots taken for each class. In contrast, results for course searching 
in Connect Carolina only tells the status of the course, which informs that green 
spot means open, blue square means closed, and yellow triangle means people 
needs to be in a waitlist. Besides, users can also click hyperlinks on instructor list 
in Duke Hub to grab a view of professors in response for each course. In a word, 
the great layout in Duke Hub provides users clearness and comfort during search 
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period, which set up the standard for Connect Carolina in aspect of system 
layout. (see Fig.5(a) and Fig.5(b)) 
 
 
In contrast, the PennInTouch system general view, the form for the 
course search results is narrow and crowded, which may make it hard for users to 
accomplish course selection. In general view, the form for course search results is 
narrow and crowd, which make users hard to identify information provided 
within. For consistency part, some lists in the form have problems that can easily 
puzzle users. For example, the “Instructor” session has several blanks, which can 
make users wondering who the exact professor in response for the course. Also, 
not all results in “Max” list are consistent with each other. It is confused that 
some of the rows have a number while others might have a percentage number 
like ”3/16”. In all, Connect Carolina should make improvements like Duke 
Hub not the PennInTouch system in terms of consistency and standards rule. 
(see Fig.5(c)) 
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(a) 
 
(b) 
 
(c) 
Figure 5 Consistency and standards. 
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3.5 Error prevention 
According to Nielsen, best design should prevent problems from 
occurring in the first place. 
 
 
It is essential requirements for a well-designed system to eliminate error- 
prone conditions or provide the user an option before his/her determination. 
When the user is required to enroll for a course in Task 4, mistakes can occur 
during both class search period and class add-in procedure. Connect Carolina, a 
system which possesses an all-around design in enrollment function, makes 
considerable efforts in preventing errors. For instance, it provides a “clear” 
button to remove errors if there is a wrong input. Besides, for the sake of 
managing hundreds of various subjects in UNC, each department has an 
abbreviation consisted of four uppercase letters. Users can make error input when 
typing in the abbreviation of their institutes and be also not familiar with 
abbreviations of other departments. In the “subject” attribute of “additional 
search criteria” section, the system offers a green “select subject” button. A user 
can easily acquire a form with abbreviations for each department arranged by A- 
Z upper letters. By clicking the “Select” hyperlink in his/her desired row, the 
relevant abbreviation can be added, removing the risk of error type. (see Fig.6(b)) 
Moreover, Connect Carolina provides mobility and flexibility not only 
in course selection page but in enrollment shopping cart page. Instead of auto 
register for a selected class, it offers an extra page for users to confirm their 
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actions. On this confirmation page, users can directly click the trash bin button to 
delete courses if they wish. In a word, a user always has a go-back option before 
his/her decision. (see Fig.6(b)) 
 
 
Much like Connect Carolina, Duke Hub also strives in preventing error. 
For example, Duke Hub owns similar layout as Connect Carolina in course 
selection page. With the “Reset Filters” button, a user can clear all error and reset 
filters he/she is interested in. However, Duke Hub does not provide a form which 
can help users locate departments easily, neither does it provide an extra page to 
leave users a return option. (see Fig.6(c)) 
 
 
In Comparison with Connect Carolina and Duke Hub, PennInTouch 
does not offer a clear button to reset all errors, which users need to check and 
then retype in all information themselves. Despite of drawbacks in this one, 
PennInTouch has advantages as well: the red asterisks beyond “Location” and 
“Online Format” indicates these two necessities for searching process, which can 
save users time to prevent them for error actions occurring in other blanks. (see 
Fig.6(d)) 
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(a) 
 
(b) 
 
(c) 
Figure 6 Error prevention. 
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(d) 
 
Figure 6 Error prevention. 
 
 
 
 
 
3.6 Recognition rather than recall 
 
As Nielsen mentioned, a system in good design should make elements, 
actions, and options visible so that users do not need to remember irrelevant 
information. Comparing to two other systems, Connect Carolina has a poor 
design in this aspect. 
 
 
In Task 5, the user is asked to view his/her grades and order an official 
transcript. When conducting this task in Connect Carolina, it appears that too 
much work needs to be accomplished. Also, the user must recall several times, 
making the task multifarious and troublesome. Although the user can directly 
click “Order an official transcript” on the top left side to apply for order of 
transcripts in UNC, he/she cannot have a preview about grades of the transcript. 
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Besides, the system will immediately popups a new page for transcript ordering. 
By this moment, if the user wants to view his/her grades, he/she must first close 
the popup page, return to the original student center page, and then click the 
drop-down box below ”2021 Commencement Registration” to select the “grade” 
option. After selection, the user needs to continue to click the double arrow 
besides the drop-down box. With the accomplishment of all the work, the user 
will finally get access to the grade page. (see Fig.7(a)) 
 
 
Compared with Connect Carolina system, both Duke Hub and 
PennInTouch have great design on student academic pages. In Duke Hub, the 
user can easily access the grade page and transcript order page by clicking 
“Grades” and “Request Transcript” option on the navigation bar. He /she can 
switch freely from one option to the other, with the navigation bar unchanged for 
recall all the time. The same splendid design occurs on PennInTouch as well: 
the user can switch freely between “View grades”, “Transcripts & GPA”, “Order 
transcripts” options to view and print transcripts. In terms of user recognition, 
both Duke Hub and PennInTouch appear to do a better job. (see Fig.7(b) and 
Fig.7(c)) 
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(a) 
 
(b) 
 
(c) 
Figure 7 Recognition rather than recall. 
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3.7 Aesthetic and minimalist design 
 
According to Nielsen, interfaces should not contain irrelevant information 
and ensure visual elements support users’ primary goals. Connect Carolina, a 
system which shows a chaotic layout in several interfaces, should learn from the 
design of Duke Hub and PennInTouch. For example, when the user tries to 
identify all sections of the homepage for the system in Task 1, he/she might find 
irrelevant information such as Student Announcement and Student Notification, 
which is important but not essential in a student management system. 
Furthermore, important sections like Student Center and Personal Information 
only take little space on the whole layout. In contrast, Student Page Links and 
Student Announcement sections can easily grab users’ views because of their 
relatively large occupation. Last but not the least, all information on the 
homepage crowded on the left and top side, leaving huge blank space with only 
blue background. From a user’s perspective, he/she may have difficulty in 
recognizing essential and key parts of the system at first glance. (see Fig 1(a)) 
 
 
PennInTouch, although a system with no highlight on essential options 
and tiny navigation bar, contains information that is directly associated with a 
student information system, such as registration, academic results, financial, 
housing and student employment. Duke Hub, among all three systems, show the 
best aesthetic and concise layout. On the homepage, the system possesses a 
sharp-cut navigation bar along with clear icons. Besides, dashboard on the right 
side identically tells the user schedules and to-do lists currently. With no 
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irrelevant information and outstanding aesthetic layout, this appears to be an 
easy-to-understand layout. (see Fig.1(b) and Fig.1(c)) 
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4 Limitation 
Although the project of heuristic evaluation on Connect Carolina is 
expected to conduct extremely well. There are several limitations for the project. 
 
 
Firstly, due to the limit of budget and time, I am the only evaluator for 
this project. Even though I am quite familiar with Connect Carolina student 
management system, it is unavoidable that I sometimes stand on a specific aspect, 
which can be one-sided. Besides, as Nielsen suggested, (Nielsen 1994) a well- 
designed heuristic evaluation should have at least four evaluators to give a 
through coverage of data. In all, a single evaluator’s usability test can leave some 
potential user design problems that are hard to identify. 
 
 
Moreover, it is not quite enough to have two universities as 
benchmarking. Duke Hub serves as a good comparison in general. Penn 
InTouch, it belongs to the University of Pennsylvania, a college famous for its 
education and academic management. In a word, the two systems in 
benchmarking are good points of comparison with Connect Carolina. However, 
on the other hand, there are thousands of universities in the USA, not to mention 
several of them have more than one information system. Thus, it is clearly that a 
larger sample containing at least 5 more colleges from states in all parts of 
America would be helpful. 
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Furthermore, for the preparation of the heuristic evaluation, I assigned six 
tasks to focus on in usability test. The six tasks, which should originally be 
assigned by usability experts to fully consider all kinds of evaluators, can be 
subjective due to my personal thoughts. When looking back on those six tasks, I 
gradually find that not each function of Connect Carolina has achieved equally 
attention. The course selection and management part, which has two tasks, 
obviously take a large place in evaluation process. In contradiction, financial part, 
which is vital in each college, only has one task. 
 
 
Unavoidably, there will be limitations in all kinds of projects. The more 
important thing, however, is the recognition of it, informing both designers and 
viewers experience to bypass mistakes and limitations. 
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5 Conclusion 
Heuristic evaluation and benchmarking methods are utilized to evaluate 
the usability of the Connect Carolina system of student management. The 
evaluation result shows that the system has good performance in five usability 
heuristics (Nielsen 1994), including: (i) user control and freedom, (ii) error 
prevention, (iii) recognition rather than recall, (iv) aesthetic and minimalist 
design, and (v) help and documentation. However, we also note that there is 
room for improvement for the following issues as the Connect Carolina is: (i) 
informing users the waiting time; (ii) provide information in a more logical way; 
(iii) produce more consistent contents; (iv) provide advanced searching for expert 
users; and (v) provide more helpful error messages. As a result, we provided 
some suggestions for improving the student management system in these areas. 
With the help of heuristic evaluation, people can have more and more student 
management systems with high efficiency. 
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